An education and training program comprising 1) patient transfer technique, 2) physical fitness exercise, and 3) stress management was conducted during 3 consecutive years at a Swedish hospital. The present study was based on data from four sets of questionnaires, distributed to 348 female nursing personnel who participated in the entire program. The aim of the study was to evaluate the program. It was evident from the questionnaires that 90% of the subjects were positive about participating in the program and 88% expected that participation would lead to decreased musculoskeletal disorders. However, no decrease in the prevalence of musculoskeletal symptoms during the study time period was observed. One year after the cessation of the program, 93% of all nurses reported they mostly or always used the new patient transfer technique and 99% considered it to be useful.
T he literature supports the premise that musculoskeletal problems among nurses are multifactorial in origin (Cato, 1989; Lagerstrom, 1995; McAbee, 1988) . In addition, the need for ergonomic interventions to decrease the prevalence of musculoskeletal disorders within the health care sector is discussed in the literature (Cohen-Mansfield, 1996; Troup, 1987) .
Health and safety interventions have been divided into three groups, depending on the focus of interest: engineering, administrative, and behavioral interventions (Goldenhar, 1994) . It has also been suggested that one isolated intervention is not enough. Interventions should focus on optimizing the hospital organization, as well as the entire hospital milieu (Ljungberg, 1989; Takala 1987) . Employees should be given the time and knowledge necessary, within the hospital workplace environment, to be able to perform work in an optimal manner.
Intervention studies provide some evidence that prevalence of low back disorders may be reduced by decreasing exposure to presumed risk factors in the health care sector. This can be accomplished with fitness programs, training in patient transfer techniques, and through the use of mechanical devices for lifting patients (Feldstein, 1993; Gundewall, 1993; Ljungberg, 1989; Owen, 1991; Takala, 1987; Troup, 1987; Videman, 1989; Wigaeus Hjelm, 1993; Wood, 1987) .
At a county hospital in Sweden, two interventions were performed. First, during the period from 1985 through 1990, patient lifting devices were installed in all wards where patient handling occurred. In addition, from 1990 through 1991, a new patient transfer technique using the "Stockholm training concept" (Johnson, 1994) was introduced for all nursing personnel. The project leader of the two interventions was the occupational health nurse who was the supervisor of the occupational 38 (10) 47 (10) 41 (10) 18 (8) 12 (8) 17 (9) 17 (9) -"7 the three work categories participating in the education program in , 1994 , and in the follow up session in 1995 . tIn 1994 . §Five women were non-nursing personnel.
health care department at the hospital. However, in spite of the intervention s, musculoskeletal symptoms were frequently documented among the nursing staff from a period starting in the 1980s to the beginning of the 1990s. In 1992, a third intervention , an education and training program, was initiated to empower employee s. The program is des cribed as a beha vioral intervention because it is an educational program with skills training, with attempts to influence workers' attitudes , knowledge , or behaviors with respect to occupational health problems (Goldenhar, 1994) .
The aim of the program was to implement a common patient transfer technique, which should, over a period of time, reduce musculoskeletal disorders and increase health and well being. It was hypothesized that a less strenuous work technique would improve working postures, decrease the physical load, and thus lead to a decrease in musculoskeletal disorders among the nursing personnel.
The objective of the present study was to evaluate the education and training program. The evaluation focused on the participants' perception of their physical work load, musculoskeletal symptoms, work technique, and their opinions and views of the education and training program. The present study was based on data from three questionnaires completed by each participant before the three courses in the education and training program, along with one follow up questionnaire 1 year after the program.
METHODS

Subjects
Study group. The study group consisted of the nursing personnel at the county hospital working in departments with physically strenuous jobs (medical, surgical, or geriatric ) enrolled in the education and training program during 1992 to 1995. The number of participants varied, and included 579, 567, 577, and 498 from 1992 through 1995, respectively. The difference in the number of participants was mainly due to natural changes in the work force. All employees did not attend the entire program. Of the study group, 348 female nursing personnel 84 participated in the entire program and completed four sets of questionnaires during the period from 1992 to 1995 (i.e., a closed cohort) ( Table 1) .
The study group belonged to different work and education categories: registered nurses (RNs), who have at least 3 years nursing school education; state enrolled nurses (SENs), who have I to 2 years of nursing school education; and auxiliary nurses (ANs), who may have no nursing education. Thus, they have different work tasks. Men and non-nursing personnel participated in the program, but were excluded from the analyses due to limited numbers.
Drop outs. Two particip ants refused to complete any questionnaires . The decrease in the number of participants in 1995 compared to that of previous years was due, among other things, to change s in workplaces (departments, clinics) and other organizational change s which led to lay-offs among the nursing personnel, mainly ANs. Additionally, a recession in the Swedish economy during the study period lead to dismissals of less senior SENs andANs from 1995 to 1996.
The Education and Training Program
The education and training program consisted of three courses in 1992, 1993, and in 1994: patient transfer technique; physical fitness exercise; and stress management.
Registration to the program was made collectively for all personnel from one ward, rather than individually. Each course was delivered during 1 working day in a classroom setting (8 to 10 participant s at a time).
The project leader for the education and training program was the occupational health nurse who was the supervisor of the occupati onal health care department. Most teachers were occupational health physiotherapists.
The education and training about patient transfer techniques (based on the Stockholm Training Concept) (Johnson, 1994; The Stockholm Training Concept Group of Physiotherapists, 1996) were provided by the specially trained hospital physiotherapists. The new work technique, recently introduced to all hospital nursing staff, was presented again to nursing personnel from wards where work was considered physically strenuous.
The Stockholm Training Concept is dynamic and flexible, focusing on prevention of work related overexertion problems among caregivers, as well as meeting the need for patient care and rehabilitation. Two important concepts, "natural movements" and "basic knowledge of ergonomic principles," form the basis of knowledge for the nursing participants, along with patient collaboration during the transfer. Three factors guiding patient transfer alternatives include the experiences and capacity of the nurse, the condition of the patient, and the characteristics of the environment (see Figure 1 ). During the training course, the physiotherapists also held special follow up sessions on the wards, teaching specific types of transfers occurring in the respective wards.
The education and training in "physical fitness exercise" included both theoretical and practical aspects. The importance of body movements to decrease symptoms in the musculoskeletal system was emphasized. Participants were encouraged to continue with physical exercise and training on their own after the course, and to take notes about each individual ward training session in specially designed diaries. One year after the courses, the diaries were returned to the occupational health care department. As an incentive, participants who had exercised regularly won prizes.
Courses in stress management was conducted by specially trained physiotherapists and staff from the personnel department. The courses focused on helping participants increase awareness of stress and stressors, find constructive solutions to manage stress, use their own mental resources, enhance self control, and regularly practice long term planning.
Survey Instruments
A total of four questionnaires was submitted to participants. The participants completed a questionnaire before each course in 1992, 1993, and 1994. The participants also completed a questionnaire in 1995, a year in which no courses were offered (i.e., time series design). The questionnaires were personally distributed to participants by hospital administrative personnel. The response rate in 1995 was initially low. Therefore, after 2 months participants who had not completed the questionnaire were encouraged to do so by administrative personnel.
The names of the participants were printed on the questionnaires. After the questionnaires were completed, they were sent directly to National Institute for Working Life, where they were coded and analyzed anonymously, i.e., with identifying data excluded. The questionnaires contained about 100 questions related to areas such as individual factors, physical and psychosocial exposure at work, lifestyle factors, musculoskeletal symptoms, and expectations and views of the education and training program.
Education and training program variables
Opinions about the program The following five survey items were analyzed in the questionnaires 1 year after the last course had been pre- FEBRUARY 1997, VOL. 45, NO.2 sented in 1995:
• "What is your opinion of having participated in the education program?"
The answer had five alternatives (very negative; negative; neither positive nor negative; positive; very positive) and were dichotomized (negative and neither positive nor negative/positive).
Answers to the following three items included five alternatives (not at all; very little; to some small degree/ to some degree; to a great degree). The answers were dichotomized (not at all/to some small degree/to some degree/to a great degree).
• "Do you think that participation in the program has enhanced your well being?" • "Do you think that participation in the program has increased your possibilities to manage work?" • "Do you think that participation in the program has decreased your future musculoskeletal symptoms?" • "Do you think that participation in the education program has decreased the risk of developing musculoskeletal symptoms?"
The answer had three alternatives (yes; no; no opinion) and were dichotomized (yes/no [including those with no opinion]).
Work technique • "Do you use the patient transfer technique that you learned at the hospital?"
The answers had four alternatives (never/mostly not/mostly/always) and were dichotomized (no/yes).
• Do you think that this (work technique) is a useful work technique?
The answers had two alternatives and were dichotomized (yes/no).
Musculoskeletal symptom variables
The symptom variables concerning ongoing musculoskeletal symptoms were collected using the Nordic Questionnaire (Kuorinka, 1987) . A 10 point scale from 0 to 9 with the verbal endpoints "not at all" and "very much" was used for each of the symptoms related to neck, shoulders, and low back. In the analyses the symptom variables were dichotomized into: no symptoms (0l) or symptoms (2-9).
For the question asking whether the neck, shoulder, or low back symptoms were work related, answers were dichotomized (no/yes; this item was included only on the 1995 questionnaire).
Physical fitness exercise variables • Physical activity (to what degree have you generally done exercise during the last 3 months?)
Answers included five alternatives (no exercise/no regular exercise/exercise about once a week/hard exercise with or without competitions) and were dichotomized (no regular exercise/exercise about once a week or more). About 30% of the subjects performed no regular exercise. • Physical fitness (i.e., perceived physical fitness as compared to others of the same age).
The answers had five alternatives (low/somewhat low/average/high/very high) and were dichotomized (low/average/better).
ROLL OVER , MOVE YOUR LEGS GENTLY, PUSH UP AND SIT
Into a sitting position on the bed-side~J I,
1n_to -,a sitting position on the bed-side.
.A iA "- The answers included five alternatives (almost neverll to 2 times per shiftl3 to 10 times per shift/II to 20 times per shift/>20 time s per shift ) and were dichotomized « 10/>10 transfers per shift). • How physically exerting the subjects usually perceived their hospital work and their work at home (two items).
For these questions, Borg's Category Ratio-scale from 0 to 14 was used with the verbal endpoints "very very light" to "very very exerting" (Borg, 1990 ). The number 9 implied "exerting" physical work.
Epidemiological and Statistical Methods
All analyses were done with SAS (Statistical Analysis System; SAS, 1989) . The comparison of musculoskeletal symptoms was based on prevalence ratios and their confidence intervals (CI) of 95%. The non-parametric methods of Wilcoxon matched pairs signed ranks (sign-test) and Friedman two way analysis of variance were performed with repeated measurements of categorical variables (Siegel, 1988) . The variable age « 451> 45 years) was controlled for in all analyses where differences between the work categories were calculated.
However, no systematic results were found. Chisquare tests were used for comparison of categorical variables. Repeated measurements of continuous, independent variables were performed with the General Linear Models Procedure (Repeated Measures Analysis of Variance; SAS, 1989) .
RESULTS
The Education and Training Program
One year after the cessation of the program, 90% of all participants reported that they felt positive (48%) or very positive (42%) about participation in the education and training program. No one was very negative about program participation. FEBRUARY 1997, VOL. 45, NO.2 ANs were more positive than the other two work categories about the presumed long term effects of the program. They reported that after the program they perceived increased well being, increased possibilities to manage work, and an expected decrease of future musculoskeletal symptoms (Table 2) . RNs were somewhat less prone to expect participating in the education program could decrease the risk of developing musculoskeletal symptoms than were SENs and ANs (Table 2) .
One year after program cessation, 93% of all nurses reported they mostly or always used the work technique and 99% thought the work model was useful, with no clear difference among the work categories on these two items.
Musculoskeletal Symptoms
Prevalence of ongoing symptoms Within each work category there was no significant change in the proportion of subjects with ongoing neck and shoulder symptoms during the program. For RNs, the prevalences of neck and shoulder symptoms in 1992 were 39% and 46%, respectively. In 1995, prevalences for neck and shoulder symptoms were 43% and 50%, respectively. For SENs, prevalences of neck and shoulder symptoms in 1992 were 39% and 48%, respectively. In 1995, SEN neck and shoulder symptom prevalences were 50% and 56%, respectively. For ANs the prevalences of neck and shoulder symptoms in 1992 were 60% and 70%, respectively. In 1995, prevalences for AN neck and shoulder symptoms were 57% and 58%, respectively. In 1995 about 79% of the participants with neck symptoms regarded these symptoms as work related (RNs 78%, SENs 75%, and ANs 90%, respectively). About 82% of the nursing personnel with ongoing shoulder symptoms regarded these symptoms as work related (RNs 74%, SENs 86%, and ANs 89%, respectively).
An increased number of RNs with low back symptoms during the program was noted, but this increase was not seen in the other two work categories (Figure 2 ). About 78% of the nursing personnel with ongoing low back symptoms reported these symptoms as work related in 1995 (RNs 72%, SENs 86%, andANs 79%, respectively). ANs had the highest prevalence of ongoing neck, shoulder, and low back symptoms. The neck and shoulder symptoms might partly be explained by their higher mean age; an age of 45 years or more was a risk factor for ongoing neck symptoms (relative risk = 1.3; 95% CI = 1.1 to 1.5) and for ongoing shoulder symptoms (relative risk = 1.4; 95% CI = 1.2 to 1.6), but not for ongoing low back symptoms.
Improvement and deterioration of neck, shoulder and low back symptoms
There was neither any clear improvement nor deterioration of ongoing neck and shoulder symptoms in any work category from 1992 through 1995 (Figures 3-4) . However, the number of RNs who reported deterioration of low back symptoms increased from 1992 to 1995 ( Figure 5 ).
Physical fitness When comparing 1995 to 1992, a decrease was noted in the number of participants who performed physical exercise regularly. This decrease was seen mainly among SENs and ANs. In 1995 more RNs than SENs and ANs performed physical exercise regularly (Table 3) .
About 70% of all participants perceived their physical fitness to be good compared to others of their own age. These numbers were fairly constant from 1992 to 1995. No differences were observed among work categories.
Physical work load About 25% of the subjects performed more than 10 transfers per shift. Differences were found among the three work categories concerning the number of patient transfers each performed during a shift. Fewer RNs per- formed more (> 10) transfers per shift than SENs or ANs during the whole program from 1992 to 1995 (Table 4 ). During the program there was an overall increase in participan ts' perception of their work as physically strenuous. The RNs reported less physical effort than the other two categories of nurses (Table 5) .
Few participants perceived their household work as physically strenuous. No significant differen ces were found among the participants from the three work categories or over the years concerning how physically strenuous work at home was perceived (Table 6) .
DISCUSSION
The main finding in the present study was that the new work technique was reported to be used mostly or always by 93% of the nursing personnel and that 99% of FEBRUARY 1997, VOL. 45, NO.2 all nurses appreciated the new work model. Most participants expected that participation in the education and training program would lead to a decrease of musculoskeletal disorders. However, this was not the case during the study time period,
Effects on Work Technique and Physical Exercise
It is suggested that reduction of musculoskeletal symptoms among nursing personnel requires action on three levels: • Wards provided with ergonomically planned equipment.
• New plans for the entire hospital environment, e.g, architecture, structure , and work organization. • Education of the nursing personnel (Takala, 1987) . Mean Valuest of the Category Ratio Scale Concerning How Physically Strenuous the Personnel in the 3 Work Categories Perceived Their Work, 1992-1995* 1----··--------, -------------, ! In the current hospital workplace, recently built, all wards were equipped with ergonomically designed transfer devices, after which the education and training program was implemented.
Of the three courses included in the program, the course about patient transfer technique was more extensive than the courses related to physical exercise and stress management. All nursing personnel previously received training in the patient transfer technique. In addition, as part of the education program, the physiotherapists who conducted the courses in patient transfer technique also provided follow up sessions on the wards where the participants worked. At the follow up sessions, the training focused on ward specific transfers. This is an example of "learning by doing," which has been an area of emphasis (Authier, 1993; Luopajarvi, 1987) . Results of this study provide some evidence that the new work technique was practiced at the hospital and that personnel appreciated the technique. Apart from studies about the effect of physical training, there are few hospital programs in which behavior and attitude changes have been studied. The current study could be compared to a well known study from Finland where improvements in patient handling skills were shown. After training in patient handling for 40 hours, the Finnish nurses in the training group had higher skill assessments than the control group. The skilled nurses had fewer back injuries, but there was no statistically significant difference between the two groups (Videman, 1989) .
The course in physical exercise did not lead to an increase in the physical exercise the nurses performed per 90 ' High values indicate high physical exertion. tGeneral Linear Models Procedure ; df 2; not significant; df 3; not significant; week. This was in spite of the new gym that had been built and opened within the hospital building prior to the study and the fact that there were opportunities to exercise during work hours throughout the program. However, compliance with employee fitness programs is often low (Kerr, 1993) . It is also notable that most nurses in the present study regarded their physical fitness as good compared to other individuals of the same age.
Two studies from Swedish hospitals have shown that exercise during work hours improved back muscle strength, followed by a decrease in sick leave, an increase in well being and a decrease in back symptoms (Gundewall, 1993; Wigaeus Hjelm, 1993) . The fact that this study showed no decrease in the prevalence of musculoskeletal symptoms could be attributed to the higher intensity of physical training in the other two studies, shorter follow up periods, differences in the outcome variables (i.e., sick leave), and probable differences in physical work load.
Effects on Work Related Musculoskeletal Symptoms
The general aim of the education and training program was to introduce a work technique and, thus, decrease musculoskeletal symptoms. The increased number of registered nurses who reported low back symptoms might partly be explained by changes in nursing work tasks during recent years in Sweden. In an attempt to enhance the quality of the care, there has been an increase in the proportion of RNs with a reduction in the numbers of SENs and ANs in the wards. More RNs work with patient handling not only because of primary or other models of nursing, but also because of fewer SENs and ANs on the wards. Therefore, it is probable that the increase in low back symptoms among RNs can be attributed to increased patient handling, a risk factor for low back injuries (Cato, 1989 ; Cohen-Mansfield, 1996 ; Estryn-Behar, 1990; Garg , 1992) .
Physical load, which can also be regarded as a risk factor for musculoskeletal symptoms, increased during the study period. However, the number of nurses who performed many pat ient transfers per shift did not increase correspondingly. It should be noted that in another Swedish study, the perception of physical work load was related not only to the number of patient transfers per shift, but also to interruptions while performing the work tasks (Lindell, 1990) . In addition, models of nursing and other organizational factors can influence physical workload perception (Ljungberg, 1989) . Age is also a risk factor for musculoskeletal symptoms (Riihimaki, 1991) , and participants aged 3 years older during the time the program existed.
ANs and , to a lesser extent, SENs, reported increased well being, increased possibilities to manage work, and also pre sumed that their musculoskeletal symptoms would decrease after the education and training program. In another Swedish study it was shown that AN s appreciated education more than RNs, since the programs designed for AN s are limited (Pingel, 1996) . Thus, the positive attitudes toward the program among ANs and SENs in the study, despite remaining musculoskeletal symptoms, might be explained by empowerment. The sense of empowerment might have lead to increased possibilities for coping, and to awareness of how to perform the work in an optimal manner.
Study Design Considerations
When performing an intervention program over several years there is always the risk of simultaneous change occurring outside the workplace (Silverstein, 1992) , as well as the program changing over time. During the study time frame a deep economic recession in Sweden had effects throughout society. In the health care sector there were reductions in the numbers of nursing personnel, including mainly younger, state enrolled nurses and auxiliary nurses. At the hospital under study, the number of patients remained about the same during the study time period. Dismissals occurred not only among the nursing personnel, but also among the porters who performed patient transfers outside the wards, but inside the hospital. Thus, these transfers had to be performed by the nurses. SENs performed the most patient transfers per shift. Reduction of nursing personnel included the last employed, who were often young and healthy (according to the Swedish tradition "last in, first out of the organization") . However, results regarding the prevalence of musculoskeletal disorders were probably not biased, as the study group was a closed cohort and the dismissals at the study site were performed from 1995 to 1996.
Workplace interventions have been criticized often FEBRUARY 1997, VOL. 45, NO.2 for not being interesting and motivating, or for being too infrequent and too brief, thus unlikely to change worker behavior (Goldenhar, 1994) . In this study, the courses in phy sical exercise and stress management could be criticized for these reasons. The question remains of whether the education and training program can, over time, lead to a decrease in musculoskeletal symptoms. In the 10 years prior to the beginning of the study, a constant increase in the number of nursing personnel with work related musculoskeletal disorders was documented. Thu s, once a low back symptom develops, it may not be cured, even with the introduction of a new, well developed work technique. The adequacy of using changes in morbidity as a dependent variable in the evaluation of intervention could be questioned (Kemmlert, 1993) . Therefore, better outcome measures include measuring competencies and skills and increased well being.
It would have been interesting to know how the prevalence of low back symptoms would have developed from 1992 to 1995 if the new work technique not been introduced. However, this is difficult to establish, as it was not possible, for ethical reasons, to use a control group. It should be emphasized that the present study is a one group, pretest-posttest design, a weak design for inferring causation (program effects).
Evaluation of training and education programs has always been problematic (Wallerstein, 1992) . One weakness of this evaluation was that it emanated solely from self reported data. The patients' opinions of the work model would have been preferable, as they could evaluate the quality of the work technique from their perspective. Also , the nurses' work technique ideally might have been evaluated by external observers to increase objectivity of the findings .
However, the present study should not be regarded solely as an evaluation of an education and training program at a hospital workplace. It should also be viewed as documentation from a Swedish hospital, in which 348 nurses were followed for 3 years. Their opinions and views of their work situation could be regarded as invaluable data because the study happened to occur during a time when the health care delivery system in Sweden was experiencing major and comprehensive changes.
In conclusion, the evaluation of the behavioral intervention at a Swedish county hospital showed that the education and training program was well received by the participants and that a new patient transfer technique was implemented. However, no positive effects on the self reported musculoskeletal symptoms were found during the study time period.
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Practical Implications to Occupational Health
A safer, more effective patient transfer technique for health care personnel can be an integral component of effective health care delivery in the workplace. The transfer technique must be dynamic and flexible and focus on preventing work related over-exertion disorders among health care personnel, as well as meeting the patient's need for care and rehabilitation.
Occupational health nurses take an active role in implementing education and training programs in the workplace.
